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PURPOSETo provide a load sensor which is excellent in resistance accuracy, cost, mass productivity, 
reliability and strength regarding the load sensor which is used as a pointing device. 
CONSTITUTIONS an elastic plate 1, its circumference is fixed at four places, and a glass enamel 
coating is formed. The elastic plate 1 is deformed by a force which is applied to an operating part 2 
which is erected in the center of the elastic plate 1 . Its deformation is detected on the basis of a change 
in resistance values of two pairs of resistance detection elements 5, 5\ 6, 6' which have been formed 
directly on the enamel coating, and the difference in the change between individual pairs of resistance 
values is operated. Thereby, the direction and the magnitude of the force in the operating part are 
detected. 
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(54) LOAD SENSOR 
(57)Abstract: 

PURPOSE: To provide a load sensor which is excellent 
in resistance accuracy, cost, mass productivity, reliability 
and strength regarding the load sensor which is used as 
a pointing device. 

CONSTITUTION: In an elastic plate 1, its circumference 
is fixed at four places, and a glass ename! coating is 
formed. The elastic plate 1 is deformed by a force which 
is applied to an operating part 2 which is erected in the 
center of the elastic plate 1 . Its deformation is detected 
on the basis of a change in resistance values of two 
pairs of resistance detection elements 5, 5', 6, 6' which 
have been formed directly on the enamel coating, and 
the difference in the change between individual pairs of 
resistance values is operated. Thereby, the direction and 
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damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The load sensor which consists of the elastic plate which has a fixed part at the edge, a control 
unit arranged in the center of this elastic plate, and at least two distortion resistance sensing elements 
prepared on the aforementioned elastic plate. 

[Claim 2] The elastic plate which has a fixed part in the center, the control unit prepared in the edge of 
this elastic plate, and the load sensor which consists of at least two distortion resistance sensing elements 
on the aforementioned elastic plate. 

[Claim 3] The load sensor which consists of a L character-like elastic plate, the glass hoe low 
enveloping layer prepared on this elastic plate, the control unit stood in the center of the aforementioned 
elastic plate, the supporter of the center of the aforementioned elastic plate, a supporter equipped with 
the aforementioned elastic plate, and at least two distortion resistance sensing elements directly formed 
on the hoe low. 

[Claim 4] An elastic plate is a load sensor according to claim 3 considered as the PIPOTTO support 
which regulates movement perpendicular to a metal elastic-plate flat surface although it is fixed in all 
the directions and a central supporter can be rotated with a supporter. 

[Claim 5] The load sensor according to claim 4 characterized by having arranged other two distortion 
resistance sensing elements which become two distortion resistance sensing elements and pairs to the 
extension outside the supporter of the circumference of an elastic plate. 

[Claim 6] It is the load sensor according to claim 1 or 3 characterized by considering as the PIPOTTO 
support which regulates the movement of a metal elastic-plate flat surface and a perpendicular direction 
although it could presuppose that only the direction of the supporter of an elastic plate to which the 
supporter of the center of an elastic plate and the circumference is connected is movable and the central 
supporter could be rotated. 

[Claim 7] A distortion resistance sensing element is a load sensor according to claim 1, 2, or 3 which is 
a distortion induction resistor. 

[Claim 8] An elastic plate is a load sensor according to claim 1, 2, or 3 which consists the electrical 
insulation material of the substrate which consists of piezoelectric material, glass, or a resin of any of the 
metal plate which coated at least the part, a hoe low metal plate, the substrate which consists of an 
alumina, the substrate which consists of resin material, or a copper clad laminate. 
[Claim 9] The load sensor according to claim 1, 2, or 3 arranged to the position of symmetry of the line 
which has two pairs of distortion resistance sensing elements on the same front face of an elastic plate, 
and intersects perpendicularly with two pairs of these distortion resistance sensing elements. 
[Claim 10] The load sensor according to claim 1, 2, or 3 which has two pairs of distortion resistance 
sensing elements, and arranges a pair each of distortion resistance sensing elements on the front reverse 
side which becomes the field symmetry of an elastic plate. 

[Claim 1 1 ] The load sensor according to claim 4 which comes it larger than the width of face of the 
aforementioned elastic plate to carry out [ the diameter of the aforementioned control unit ] the diameter 
of the control unit which it comes to connect with an elastic plate. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the load sensor used for the pointing device which 

performs a two-dimensional coordinate input. 

[0002] 

[Description of the Prior Art] In recent years, the pointing device attracts attention as an important input 
as a two-dimensional coordinate input and an operation input unit of GUI (graphical user interface), 
such as a personal computer (it is hereafter described as a "personal computer".). A notebook personal 
computer comes to be widely used from the flow of small and lightweight-izing of a personal computer, 
and the "mouse" is extensively used as one of the pointing device of this. However, a notebook personal 
computer is placed not only a desk top but on a knee, or use in the place which cannot secure the flat 
surface for operating mice, such as seats, such as a train and an airplane, increases, and in order for the 
mouse to be a pointing device with a use top problem and to solve this technical problem, the pointing 
device which used the load sensor is developed. 

[0003] Below, the pointing device using the conventional load sensor is explained. Drawing 12 is the 
perspective diagram of the pointing device using the conventional load sensor. In drawing 12 ,41 is a 
mount. 42 is the shaft of four prismatics prepared in the center section of the mount 41 at one, and the 
upper surface has the control unit 43 which gives a load with a finger. It has 2 to 1st and 2nd strain gage 
44, 44', 45, and 45', and it is the force applied to the control unit 43, a shaft 42 deforms by component of 
a force perpendicular to a shaft 42, 1st, 2nd strain gage 44, 44', 45, and 45 f contracts according to this 
deformation, and resistance changes. [ which were stuck so that the side of this shaft 42 might become 
the field and pair which counter ] 

[0004] That is, since 1st, 2nd strain gage 44, 44', 45, and 45 ! makes the couple the medial axis of a shaft 
42, and 1 symmetrical set and this 2 to 1st and 2nd strain gage 44, 44 r , 45, and 45 r is arranged in the 
interval of 90 degrees, deformation of a shaft 42 can be divided into two coordinates. The signal which 
took the difference of the signal of the 1st strain gage 44 and the strain gage of the couple of 44* is made 
into the signal of the direction of 1 axis of coordinates in fact, and the 2nd strain gage 45 and 45' take the 
signal of a difference similarly, and make it the signal of other axes of coordinates. 
[0005] With the above-mentioned signal of two axes of coordinates, a finger detects the direction and 
size of the force which were given to the control unit 43, and serves as a signal to which the pointer on 
CRT (not shown) is moved. 
[0006] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional composition, since 
1st, 2nd strain gage 44, 44', 45, and 45* is pasted up on the shaft 42 Since the direction which the 
sensitivity to the force applied to the control unit 43 of the upper surface of a shaft 42 changes, and a 
pointer moves will change if the position to paste up shifts, while having to position with a sufficient 
precision It had the technical problem that it was necessary to take the adhesion method which is not 
made to transform 1st, 2nd strain gage 44, 44 ! , 45, and 45' at the time of adhesion. 
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[0007] Furthermore, while making the same the resistance of 1st [ of the side in which a shaft 42 
counters ], 2nd strain gage 44, 44', 45, and 45', it had the technical problem that had to sort out and use 
it, became a cost rise, and assembly became complicated. 

[0008] this invention solves the above-mentioned conventional technical problem, and aims at offering 

the load sensor which was excellent in the low cost at mass-production nature. 

[0009] 

[Means for Solving the Problem] In order to solve a technical problem conventionally [ above- 
mentioned ], this invention consists of the elastic plate which has a fixed part at the edge, a control unit 
arranged in the center of this elastic plate, and at least two distortion resistance sensing elements 
prepared on the aforementioned elastic plate. 

[0010] Moreover, it becomes the elastic plate which has a fixed part in the center, and the control unit 
prepared in the edge of this elastic plate from at least two distortion resistance sensing elements on the 
aforementioned elastic plate. 
[0011] 

[Function] Therefore, since a distortion resistance sensing element is directly formed in an elastic plate 
by methods, such as thick film screen printing, according to this invention, there is no position gap by 
adhesion like a Prior art, and a distortion resistance sensing element can be collectively arranged with a 
sufficient precision. 

[0012] Moreover, since it is distorted on the glass hoe low coat on a metal plate and a resistance sensing 

element is formed, relative-resistance precision is high, trimming is easy, and high institutionalization of 

resistance is possible. 

[0013] 

[Example] 

(Example 1) Below, the pointing device using the load sensor in one example of this invention is 
explained. 

[0014] Drawing 1 is the perspective diagram of the pointing device using the load sensor in one example 
of this invention. In drawing 1 , 1 is an elastic plate and consists the electrical insulation material of the 
substrate which consists of piezoelectric material, glass, or a resin of any of the metal plate which coated 
at least the part, a hoe low metal plate, the substrate which consists of an alumina, the substrate which 
consists of resin material, or a copper clad laminate. 2 is the control unit which connected with this 
elastic plate 1 and was prepared in the abbreviation center section of the elastic plate 1. 3 is a mount, and 
it is fixed by the fixed part 4 which is an edge around [ four ] an elastic plate 1 , and it has structure 
which an elastic plate deforms for a control unit 2 by applying the force with a finger. Between the 
control unit 2 on an elastic plate 1 , and the fixed part 4, 1 st [ which becomes a control unit 2 and the 
position which counters, i.e., the position of symmetry the position of symmetry and the line which 
connects a fixed part 4 and a control unit 2 on the same front face of an elastic plate 1 cross at right 
angles, from the equal distortion induction resistor of resistance ], 2nd distortion resistance sensing- 
element 5, 5\ 6, and & is prepared. 

[0015] Operation of the pointing device using the load sensor in one example of this invention 
constituted as mentioned above is explained below. 

[0016] First, when the force is applied in the direction of "A" parallel to the elastic plate 1 which shows 
a control unit 2 to drawing 1 , the portion of the 1st distortion resistance sensing element 5 of an elastic 
plate 1 deforms into a concave surface, and the portion of 1st distortion resistance sensing-element 5' 
deforms into a convex. By this deformation, the resistance of the 1st distortion resistance sensing 
element 5 falls, and the resistance of 1st distortion resistance sensing-element 5 f goes up. By calculating 
the difference of the change in resistance of the couple of this 1st distortion resistance sensing element 5 
and 5\ a change in resistance is expanded to double precision, and the applied force can be detected. 
[0017] On the other hand, a change in resistance does not happen only by the torsional stress of the same 
direction being applied, as for the 2nd distortion resistance sensing element 6 and 6'. That is, the force of 
only the 1st distortion resistance sensing element 5 and the direction of an axis of coordinates on 5' is 
detectable. 
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[0018] Next, when the force is applied in the direction of "I" parallel to the elastic plate 1 which shows a 
control unit 2 to drawing 1 , the torsional stress of the same direction is applied to a concave surface, 
and, as for the portion of the 2nd distortion resistance sensing element 6 of an elastic plate 1, the 1st 
distortion resistance sensing element 5 and 5' can detect the force of only the 2nd distortion resistance 
sensing element 6 and the direction of an axis of coordinates on & on it at a convex, as for the portion of 
2nd distortion resistance sensing-element 

[0019] Thus, it dissociates in the direction of two axes of coordinates, and the force applied to the 
control unit 2 can detect a direction and a size. 

[0020] (Example 2) Drawing 2 is a pointing device using the load sensor in the example 2 of this 
invention, the same composition as an example 1 attaches the same number, and explanation is omitted. 
A different place from an example 1 is having arranged the 1st distortion resistance sensing element 5 
which becomes a pair, 5 1 and the 2nd distortion resistance sensing element 6, and & on the front reverse 
side of an elastic plate 1. In this example 2, 1st [ which becomes a pair ], 2nd distortion resistance 
sensing-element 5, 5 1 , 6, and 6 1 receives deformation of compression and extension to distortion of an 
elastic plate, and its detection precision improves. 

[0021] (Example 3) Drawing 3 is a pointing device using the load sensor in the example 3 of this 
invention, the same composition as an example 1 attaches the same number, and explanation is omitted. 
An example 3 is what changed the configuration of the elastic plate 1 of an example 1 , uses an elastic 
plate 7 as the cross-joint type centering on a control unit 2, and fixes four places of an edge by the fixed 
part 4. In this example 4, since it becomes easy to generate distortion equally while sensitivity of the 
signal change to the force is made highly, since it becomes larger than the examples 1 and 2 which the 
deformation of the elastic plate 7 to the applied force mentioned above, high degree of accuracy is not 
required of the position precision of the 1 st and 2nd distortion resistance sensing element, but 
productivity becomes high. 

[0022] (Example 4) Drawing 4 and drawing 5 are the examples 4 of this invention, and, as for the L 
character-like elastic plate in which, as for 8, glass hoe low covering was prepared, and 2, a control unit 
and 9 are mounts. 13 is the salient from a mount 9 in a PIPOTTO supporter. The center of an elastic 
plate 8 is connected with a control unit 2, and two places of the circumference are being fixed by the 
fixed part 10 of a mount 9. Moreover, the center of an elastic plate 8 is supported with the PIPOTTO 
supporter 13 from a mount 9. Furthermore, in the glass hoe low covering surface of elastic-plate 8 front 
face, the 1st of 1 1 and 12 and 2nd distortion resistance sensing element carries out the printing coat of 
the glaze resistance, and constitutes it directly. 

[0023] If operation is explained below, when the force is applied in the direction of "U" on drawing 4 
(parallel to an elastic plate 8), the portion of the 2nd distortion resistance sensing element 12 of a metal 
elastic plate will deform a control unit 2 into a concave surface. On the other hand, the portion of 1 1 
deforms by twisting by PIPOTTO support. Although it is distorted by deformation of the portion of this 
2nd distortion resistance sensing element 12 and, as for a resistance sensing element, resistance changes, 
there is no change in resistance of the 1st 1 1 distortion resistance sensing element only by torsional 
stress being applied. Next, when the force is applied in the direction of "E" on drawing 4 (parallel to an 
elastic plate 8), the portion of the 1 st distortion resistance sensing element 11 of an elastic plate 8 
deforms a control unit 2 into a concave surface, and as for the 2nd distortion resistance sensing element 
12, torsional stress is applied. Thus, it dissociates in the direction of two axes of coordinates, and the 
force applied to the control unit 2 can detect a direction and a size. 

[0024] Moreover, in this example 4, since support of PIPOTTO 13 receives a normal load, only a 
horizontal load can be detected correctly and the pointing device using the load sensor which was 
excellent in operability can be offered. 

[0025] (Example 5) Drawing 6 is distorted and is other examples of arrangement of a resistance sensing 
element. The 1st, the 1st which become the 2nd distortion resistance sensing element 1 1 and 12 and a 
pair, and 2nd distortion resistance sensing-element 11 '12' is arranged on the outside of the fixed part 10 
which extended the elastic plate 14. The 1st in this position, distortion resistance sensing-element 1 lof 
** 2nd \ and 12' are not influenced although an elastic plate 14 is distorted, each of the 1st distortion 
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resistance sensing element 1 1 which becomes a pair in this example 5, IV and the 2nd distortion 
resistance sensing element 12, and 12* - the difference of resistance change is calculated It can be 
distorted by this and the temperature change of a resistance sensing element can be canceled. 
[0026] (Example 6) Drawing 7 (a) and (b) are the examples 6 of this invention, and show a cross 
section. For 15, as for a susceptor and 17, an elastic plate and 16 are [ a mount and 18 ] control units. A 
control unit 17 and an elastic plate 15 are one, and have established the cone-like crevice 19 in the 
central bottom of a control unit 18. From the susceptor 16, the PIPOTTO supporter 20 which is a cone- 
like salient was formed, and it is in contact with the crevice 19 of a control unit 18. Since it is such 
support, although a control unit 1 8 can rotate freely the nose of cam of the height 20 of a susceptor 1 6 as 
a center, even if a control unit 18 is pressed down in the susceptor 16 direction, it is supported with the 
PIPOTTO supporter 20 of a susceptor 16. 

[0027] Although 21 has sandwiched the elastic plate 15 with the supporter of the elastic-plate 15 
circumference of a susceptor 1 6 and a mount 1 7, suitable path clearance is given to the thickness of an 
elastic plate 15. Furthermore, the supporter 21 of an elastic plate 15 and a mount 17 has opened the hole 
of an ellipse in the elastic plate 15, as shown in drawing 7 (b), and the pillar-like salient has entered from 
the mount 17. Since it is such structure, an elastic plate 15 can slide freely only the line top which 
connects a supporter 21 to the center of a control unit 18. 

[0028] In addition, the drawing top is omitted, although it is distorted like the elastic-plate 14 top of an 
example 5 to an elastic plate 15 and the resistance sensing element is prepared. 

[0029] According to the force applied at control unit 1 8 nose of cam also in this example, it is the same 
as that of other examples that an elastic plate 1 5 deforms, and it has a function as a load sensor. In this 
example, a control unit 18 accepts it crevice 19, it comes out, and the fixed part in a direction parallel to 
the field of an elastic plate 15 has the structure where it is not influenced of the expansion and 
contraction by the temperature of a certain shell susceptor 16 and mount 17. 

[0030] (Example 7) Drawing 8 is distorted in the 3rd arm section which does not have a fixed part 10 
considering the elastic plate of drawing 6 of an example 4 as a T character-like elastic plate 22, and 
arranges 12" 11" of resistance sensing elements. It is the same as that of an example 4 not to receive 12" 
of stress 11 " of distortion resistance sensing elements. In this example, a circuit pattern 22 does not need 
to let it pass near the fixed part 10, the arm section is made thinly and the miniaturization of it is still 
attained. 

[0031] Drawing 9 shows the application which used drawing 4 and the load sensor of this invention of 
drawing 5 as a pointing device of a full keyboard, and, as for a keytop and 24, 23 is [ SW element and 
25 ] the load sensors of examples 4 and 5. As the dashed line showed under each keytop 23, the SW 
element 24 is arranged, and the load sensor 25 shown by hatching is installed among these SW elements 
24. Even if a sensor becomes large, a L character configuration has between keys the feature which can 
be arranged well after this, so that clearly. The same is said of the T character configuration. For this 
reason, it can contribute to the further miniaturization of the notebook computer which built in the 
pointing device. 

[0032] Drawing 10 is drawing in which having been distorted with the elastic plate and shaft in the 
examples 4-6 of the pointing device using the load sensor in this invention, and having shown the 
relation with a resistance sensing element. If the pointing device of an example 6 is made into an 
example and explained here, the diameter of the connection section of the elastic plate 22 connected 
with the control unit 2 will be set to D. Width of face of the arm sections 22a and 22b which have 
arranged the distortion resistance sensing elements 1 1 and 12 on an elastic plate 22 is set to W. Distance 
to distortion resistance sensing-elements 1 1 and 12 and control unit 2 center is set to H. 
[0033] If a horizontal load is added in the direction of "O" of a control unit 2 at this time, arm section 
22a which allotted the distortion resistance sensing element 12 of an elastic plate 22 will receive bending 
stress. If bending stress is applied to the elastic plate 22 connected with the control unit 2 which a 
control unit 2 is the rigid body and is this rigid body at this time, since the boundary section of a control 
unit 2 and an elastic plate 22 will receive the maximum stress, the intersection A of the medial axis of 
arm section 22a and the periphery of a control unit 2 will receive the maximum stress. This intersection 
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A is H=0.5D. 

[0034] It pulls as it separates from a medial axis, on the other hand, since arm section 22b has received 
torsional stress at this time, it pulls, as stress, the medial axis of arm section 22b is 0 in the neutral point, 
stress becomes large, it is arranging on the medial axis of arm section 22b, and the distortion to torsional 
stress serves as the minimum. It is the maximum to bending stress in it being distorted from such stress 
distribution and arranging the resistance sensing elements 1 1 and 12 near H=0.5D on the medial axis of 
the arm sections 22a and 22b, and the minimum signal is acquired to torsional stress. 
[0035] That is, by this example 6, although the neutral point serves as a medial axis of a rectangular 
elastic plate when torsional stress is applied to a rectangular elastic plate, since torsional stress is applied 
to arm section 22a of one side of the T character-like elastic plate 22, as for the neutral point, a medial- 
axis top does not become in response to the influence of distortion of the bending stress of arm section 
22b of another side. What is necessary is to make thick the diameter of the control unit 2 which is the 
rigid body, and just to make it distortion not get across to the two arm sections 22a and 22b, in order to 
carry out the neutral point on a medial axis. That is, the periphery of the connection section of a control 
unit 2 and an elastic plate 22 is carried out more than the diameter which laps with an intersection (B 
point of drawing 10 ) with the side outside the two arm sections 22a and 22b. That is, [0036] 
[ Exte rnal Character 1 ] 
fW 

[0037] Influence of torsional stress is made small by carrying out, and an error signal serves as the 
minimum. Thus, by specifying the position of a distortion resistance sensing element, the diameter of a 
control unit 2, and the size of the arm sections 22a and 22b, an error can be made into the minimum and 
the horizontal load added to the control unit 2 can be divided into two shafts. 

[0038] (Example 8) In the example 8 of the pointing device using the load sensor [ in / this invention / in 
drawing 1 1 (a) and (b) ], drawing 1 1 (a) is a perspective diagram and drawing 1 1 (b) is a cross section. 
As for a control unit and 28, as for a mount and 29, 26 is [ an elastic plate and 27 ] fixed parts in this 
example. An elastic plate 26 is fixed by the fixed part 29 of a mount 28 in a center, and the control unit 
27 is connected with the circumference of an elastic plate. If the force can be applied for control unit 27 
nose of cam like a load "O", an elastic plate 26 will apply and deform stress in the direction of the force 
to the center. It has structure contrary to the example of drawing 1 -3 by this example 8, and the center 
of an elastic plate 26 has received the load from a control unit 27 in the periphery by fixation. 
[0039] In this example 8, the position (L of drawing 1 1 (b)) where a control unit 27 applies stress to an 
elastic plate 26 is able to make it longer than examples 4-6. Since the nose of cam of a control unit 27 is 
made into the configuration which is easy to operate the nose-of-cam configuration in the portion to 
which a fingertip hits, a resin cast will be used. In this example 8, since L size is long, the stress of the 
portion combined with the elastic plate becomes small, and since deformation of a resin is small and the 
point of application into which an elastic plate is made to transform is stable, change of the deformation 
of the elastic plate by temperature decreases. 

[0040] Moreover, while it is tough to external stress or a shock by using a hoe low metal plate or a glass 
coat metal plate for an elastic plate, erector methods, such as a caulking, can be used and assembly 
becomes easy. Moreover, since high temperature processing is possible, a highly reliable metal glaze 
resistor can be used for a resistor. 
[0041] 

[Effect of the Invention] Since this invention arranges the distortion resistance sensing element on a flat 
surface, it can arrange a distortion resistance sensing element with a sufficient precision collectively, its 
relative precision of resistance is high, it is being distorted at a flat surface by methods, such as thick 
film screen printing, and forming a resistance sensing element, and highly-precise-izing of resistance is 
[ trimming is also easy this invention and ] possible for it. In the example which only the whole surface 
was especially distorted and formed the resistor, this feature is remarkable. Moreover, since a glass hoe 
low is made into an insulating layer, a metal glaze resistor [ that high temperature processing is possible 
and high-reliability ] can be used. There is the feature from which a tough thing and erector methods, 
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such as a caulking, can be used to using-furthermore-metal elastic plate shell external stress or a shock, 
and assembly becomes easy. A thick- film hybrid integrated circuit can also be constituted on glass hoe 
low covering as other features. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] In recent years, the pointing device attracts attention as an important input 
as a two-dimensional coordinate input and an operation input unit of GUI (graphical user interface), 
such as a personal computer (it is hereafter described as a "personal computer".). A notebook personal 
computer comes to be widely used from the flow of small and lightweight-izing of a personal computer, 
and the "mouse 11 is extensively used as one of the pointing device of this. However, a notebook personal 
computer is placed not only a desk top but on a knee, or use in the place which cannot secure the flat 
surface for operating mice, such as seats, such as a train and an airplane, increases, and in order for the 
mouse to be a pointing device with a use top problem and to solve this technical problem, the pointing 
device which used the load sensor is developed. 

[0003] Below, the pointing device using the conventional load sensor is explained. Drawing 12 is the 
perspective diagram of the pointing device using the conventional load sensor. In drawing 12 ,41 is a 
mount. 42 is the shaft of four prismatics prepared in the center section of the mount 41 at one, and the 
upper surface has the control unit 43 which gives a load with a finger. It has 2 to 1 st and 2nd strain gage 
44, 44 f , 45, and 45\ and it is the force applied to the control unit 43, a shaft 42 deforms by component of 
a force perpendicular to a shaft 42, 1st, 2nd strain gage 44, 44', 45, and 45' contracts according to this 
deformation, and resistance changes. [ which were stuck so that the side of this shaft 42 might become 
the field and pair which counter ] 

[0004] That is, since 1st, 2nd strain gage 44, 44\ 45, and 45' makes the couple the medial axis of a shaft 
42, and 1 symmetrical set and this 2 to 1st and 2nd strain gage 44, 44 f , 45, and 45' is arranged in the 
interval of 90 degrees, deformation of a shaft 42 can be divided into two coordinates. The signal which 
took the difference of the signal of the 1st strain gage 44 and the strain gage of the couple of 44* is made 
into the signal of the direction of 1 axis of coordinates in fact, and the 2nd strain gage 45 and 45 r take the 
signal of a difference similarly, and make it the signal of other axes of coordinates. 
[0005] With the above-mentioned signal of two axes of coordinates, a finger detects the direction and 
size of the force which were given to the control unit 43, and serves as a signal to which the pointer on 
CRT (not shown) is moved. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram of one example of the load sensor of this invention 
[Drawing 2] The perspective diagram of the example of **** 
[Drawing 3] The perspective diagram of the example of**** 
[Drawing 4] The perspective diagram of the example of**** 
[Drawing 5] This side elevation 

[Drawing 6] The perspective diagram of the example of**** 
[Drawing 7] (a) The sectional side elevation of an example besides ** 
(b) The up cross section of this important section 
[Drawing 8] The perspective diagram of the example of**** 

[Drawing 9] The plan explaining the keyboard using the load sensor of this invention 

[Drawing 10] The plan of this important section 

[Drawing 11] (a) The perspective diagram of an example besides ** 

(b) This side elevation and a cross section 

[Drawing 12] The perspective diagram of the conventional load sensor 
[Description of Notations] 
115 Elastic plate 

2, 18, 27 Control unit 

3, 9, 17, 28 Mount 
4, 10, 29 Fixed part 

5 5' 1st distortion resistance sensing element 

6 & 2nd distortion resistance sensing element 

7 26 Cross-like elastic plate 

8 14 Elastic plate of a L character configuration 
11 1 T 1st distortion resistance sensing element 

1 1 or 1 1" 1st distortion resistance sensing element 

12 12' 2nd distortion resistance sensing element 

12 or 12" 2nd distortion resistance sensing element 

13 20 PIPOTTO supporter 

21 Slide Supporter 

22 Elastic Plate of T Character Configuration 

23 Keytop 

24 SW Element of Keyboard 

3 1 Cross Section is Square Shaft. 

32 32' Strain gage of a couple 

33 and 33 f others -- strain gage of a couple 
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DRAWINGS 



[Drawing 1] 

2 5,5' %t/>&t 

3 Soft* 
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[Drawin g 3] 
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[Drawing 1 1 ] 
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